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(54) DEVICE AND METHOD FOR DRYING AND WASHING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To dry a substrate to a clean state 
without generating a water mark, contamination, or the like on a 
surface by moving a nozzle in parallel with the surface of a 
substrate to be dried, and at the same time in the radial direction 
from the center of the substrate to be dried to an outer periphery. 
SOLUTION: A demineralized water nozzle 33 and an inert gas 
injection nozzle 43 are slantingly mounted so that the injection 
directions of nozzles oppose each other, and the inert gas injection 
nozzle 43 and the demineralized water nozzle 33 are positioned at 
the center and outer-periphery sides of a substrate 2, 
respectively. In the inert gas injection nozzle, an inert gas 
introduction pipe 45 is provided, an inert gas being introduced from 
the inert gas introduction pipe is jetted out of an injection port 46 
at a lower end, thus eliminating a demineralized water film 14 on 
the surface of the substrate 2 in a concentric circle shape from 
nearly the center of the substrate to an outer periphery for 
forming a drying region 13. Then, a support rod 31 can be rotated 
around the vertical center shaft, and is rotated by a motor. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The rotation maintenance means which rinses a dried substrate front face with pure water, is the 
dryer which eliminates the pure-water water screen with injection inert gas, and is dried, holds said dried 
substrate horizontally at least, and makes rotation possible, In the upper part of a dried substrate And an 
inert gas injection means to be located in a core side and to inject inert gas towards the front face of a 
dried substrate, While holding each nozzle which is the upper part of said dried substrate, and is located in 
a periphery side, possesses a pure-water injection means to inject pure water towards the front face of a 
dried substrate, and injects said pure water or inert gas The dryer of the substrate characterized by 
providing the nozzle maintenance migration means which is parallel, and applies to a periphery from the 
core of a dried substrate to the front face of a dried substrate, and is moved in the direction of a path. 
[Claim 2] The dryer of the substrate indicated to claim 1 characterized by the nozzle maintenance 
direction of said nozzle maintenance migration means being what holds the injection direction of an inert 
gas injection means and a pure-water injection means with an inclination so that it may counter. 
[Claim 3] The dryer of the substrate indicated to claim 1 or claim 2 characterized by said nozzle 
maintenance migration means changing from a pure-water nozzle maintenance migration means to hold a 
pure-water injection means to the gas-nozzle maintenance migration means list holding an inert gas 
injection means. 

[Claim 4] Said pure-water injection means is the dryer of the substrate indicated in any 1 term of claim 1 
characterized by being what injects the pure water which impressed the supersonic wave thru/or claim 3. 
[Claim 5] Said pure-water injection means is the dryer of the substrate indicated in any 1 term of claim 1 
characterized by being what injects the pure water which reduced dissolved oxygen concentration, or the 
pure water which made supersaturation dissolve inert gas or carbon dioxide gas in the pure water after 
degassing thru/or claim 4. 

[Claim 6] How to dry a substrate using the dryer of a publication in any 1 term of said claim 1 thru/or claim 
5. 

[Claim 7] In the approach of rinsing a dried substrate front face with pure water, eliminating the pure-water 
water screen with injection inert gas, and drying A pure-water injection means to hold said dried substrate 
horizontally, to make rotate this at least, and to inject pure water towards the front face of a dried 
substrate from the upper part of said dried substrate dried substrate top **, after arranging at the core 
mostly, injecting pure water to a substrate and rinsing a substrate front face the upper part of a dried 
substrate — and an inert gas injection means to be located in a core side and to inject inert gas towards 
the front face of a dried substrate — substrate top **, arranging at the core mostly and injecting inert gas 
towards a substrate surface core The desiccation approach of the substrate characterized by what inject 
pure water on a substrate front face also from the pure-water injection means arranged to the periphery 
side, apply both the injection means to a periphery from a substrate core, and it is made to move in the 
direction of a path, and the pure-water water screen on a substrate front face is eliminated with injection 
inert gas, and is dried. 

[Claim 8] The desiccation approach of the substrate indicated to claim 7 characterized by attaching an 
inclination so that the injection direction of an inert gas injection means and a pure-water injection means 
may counter, and drying, eliminating from a substrate core with injection inert gas pure-water pouring it on 
a periphery. 



[Claim 9] The desiccation approach of the substrate indicated to claim 7 or claim 8 characterized by 
injecting the pure water which impressed the supersonic wave from the pure-water injection means. 
[Claim 10] The desiccation approach of the substrate indicated in any 1 term of claim 7 characterized by 
considering as the pure water which reduced dissolved oxygen concentration for said pure water to inject 
with the degassing module, or the pure water which made supersaturation dissolve inert gas or carbon 
dioxide gas in the pure water after degassing thru/or claim 9. 

[Claim 1 1] The rotation maintenance means which rinses with pure water, is the washing station which 
eliminates the pure-water water screen with injection inert gas, and is dried, holds said washed substrate 
horizontally at least, and makes rotation possible after washing a washed substrate front face by the 
penetrant remover, In the upper part of a washed substrate And an inert gas injection means to be located 
in a core side and to inject inert gas towards the front face of a washed substrate, In the upper part of said 
washed substrate And a pure-water injection means to be located in a periphery side and to inject pure 
water towards the front face of a washed substrate, While holding each nozzle which possesses a 
penetrant remover injection means to inject a penetrant remover towards the front face of a washed 
substrate, and injects said inert gas, pure water, or a penetrant remover The washing station of the 
substrate characterized by providing the nozzle maintenance migration means which is parallel, and applies 
to a periphery from the core of a washed substrate to the front face of a washed substrate, and is moved 
in the direction of a path. 

[Claim 1 2] The washing station of the substrate indicated to claim 1 1 characterized by the nozzle 
maintenance direction of said nozzle maintenance migration means being what holds the injection direction 
of an inert gas injection means and a pure-water injection means with an inclination so that it may counter. 

[Claim 13] The washing station of the substrate indicated to claim 1 1 or claim 12 characterized by said 
nozzle maintenance migration means changing from a pure-water nozzle maintenance migration means to 
hold a pure-water injection means to the gas-nozzle maintenance migration means list holding the 
penetrant remover nozzle maintenance migration means and the inert gas injection means of holding a 
penetrant remover injection means. 

[Claim 14] Said penetrant remover injection means or a pure-water injection means is the washing station 
of the substrate indicated in any 1 term of claim 1 1 characterized by being what injects the penetrant 
remover or pure water which impressed the supersonic wave thru/or claim 1 3. 

[Claim 15] Said penetrant remover injection means is the washing station of a substrate given in any 1 
term of claim 1 1 by which it is being [ it / what injects a fluoric acid water solution at least ] characterized 
thru/or claim 14. 

[Claim 16] How to wash a substrate using the washing station of a publication in any 1 term of said claim 
1 1 thru/or claim 1 5. 

[Claim 17] In the washing approach which rinses with pure water, eliminates the pure-water water screen 
with injection inert gas, and is dried after washing a washed substrate front face by the penetrant remover 
A penetrant remover injection means to hold said washed substrate horizontally, to make rotate this at 
least, to be located above said washed substrate, and to inject a penetrant remover towards a front face 
washed substrate top **, after arranging at the core mostly, injecting a penetrant remover to a substrate 
and washing a substrate front face A pure-water injection means to inject pure water towards the front 
face of a washed substrate from the upper part of a washed substrate Arrange at the core mostly, inject 
pure water to a substrate, and a substrate front face is rinsed, washed substrate top ** — then, the upper 
part of a washed substrate — and an inert gas injection means to be located in a core side and to inject 
inert gas towards the front face of a washed substrate — substrate top **, arranging at the core mostly 
and injecting inert gas towards a substrate surface core The washing approach of the substrate 
characterized by what inject pure water on a substrate front face also from the pure-water injection 
means arranged to the periphery side, apply both the injection means to a periphery from a substrate core, 
and it is made to move in the direction of a path, and the pure-water water screen on a substrate front 
face is eliminated with injection inert gas, and is dried. 

[Claim 18] The washing approach of the substrate indicated to claim 17 characterized by attaching an 
inclination so that the injection direction of an inert gas injection means and a pure-water injection means 
may counter, and drying, eliminating from a substrate core with injection inert gas pure-water pouring it on 
a periphery. 



[Claim 1 9] The washing approach of the substrate indicated to claim 1 7 or claim 1 8 characterized by 
injecting the penetrant remover or pure water which impressed the supersonic wave from said penetrant 
remover injection means or the pure-water injection means. 

[Claim 20] The washing approach of the substrate indicated in any 1 term of claim 1 7 characterized by 
using said penetrant remover as a fluoric acid water solution thru/or claim 19. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the washing station which washes a substrate in the dryer 
and the desiccation approach list which dry the washed substrate, and is dried in them, and the washing 
approach in the process which manufactures for example, a semi-conductor substrate and a 
semiconductor device. 
[0002] 

[Description of the Prior Art] Desiccation permeating (watermark) and which is not can be performed by 
the approach of making carry out the temperature up of the substrate to steam temperature, and drying, 
putting in a substrate for the substrate which washing finished in the batch type washing station as the 
desiccation approach after washing of for example, a semi-conductor substrate etc. from the former into 
the heating steam of IPA (Iso Propyl Alcohol), and permuting attached groundwater by Condensation IP A. 
Moreover, surface tension falls by the dissolution of IPA and the water of the meniscus section made when 
there is the MARANGONI drying method which sprays the nitrogen gas containing an IPA steam and is 
dried at a room temperature and a pull-up wafer crosses the water surface, pulling up a substrate from a 
rinse tub at a suitable rate uses the MARANGONI effectiveness that a substrate stops being damp in 
water. 

[0003] It has been tried to IPA will be used in the case of a spin rotation single-wafer-processing washing 
station or control generating of a watermark etc. on the other hand by controlling the spin rotational 
frequency at the time of desiccation on a multistage story. However, although it is effective in IPA 
suppressing generating of a watermark etc., it is clear that the organic substance remains with a minute 
amount on the front face after processing. In these days when detailed-ization of a device progresses, 
even if it is the organic substance of a minute amount, in order to affect the property of a device, and 
dependability, it is not desirable. Moreover, although the approach of controlling the rotational frequency of 
a wafer by the spin rotating type sheet washing station on a multistage story at the time of desiccation 
was good when a rotational frequency was dried by the approach which is not controlled at all and it was 
compared, there was a problem that it was inferior if compared with the approach of using IPA. 
[0004] In a spin rotating type sheet washing station, when the wafer front face is covered with hydrophilic 
film, such as an oxide film, it is easy to make a pure condition dry these. Since a wafer front face is a 
hydrophilic property, though it is very thin in a wafer front face till a moment just before drying completely, 
the water screen has covered this, and it is because generating of the watermark produced by drying 
locally is controlled automatically. 

[0005] On the other hand, when drying the wafer from which the oxide film after hydrofluoric acid 
treatment etc. was removed, situations differ. An oxide film etc. is removed completely, and if supply of 
pure water on the wafer front face used as a hydrophobic front face is suspended, in the wafer periphery 
section, moisture will be shaken off with a centrifugal force in an instant. On the other hand, since a front 
face is hydrophobicity, the centrifugal force resulting from rotation of a wafer is hard to be transmitted to 
moisture, the timing eliminated from a wafer as a result becomes late, and the periphery section which was 
being dried previously is made to produce a watermark etc., when close to the core of a wafer. Moreover, in 
the core, though it was very small, waterdrop remained, and the wafer front face was polluted. 
[0006] 



[Problem(s) to be Solved by the Invention] Then, this invention was made in view of such a trouble, and 
sets it as the main purpose to offer the dryer which a pure condition can be made to dry without making 
the front face generate a watermark, contamination, etc., the washing station which can dry a substrate 
immediately after washing by the penetrant remover in the desiccation approach list, and the washing 
approach to the silicon wafer from which the substrate after washing, especially the oxide film after 
hydrofluoric acid treatment, etc. were removed by the penetrant remover. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
indicated to claim 1 of this invention The rotation maintenance means which rinses a dried substrate front 
face with pure water, is the dryer which eliminates the pure-water water screen with injection inert gas, 
and is dried, holds said dried substrate horizontally at least, and makes rotation possible, In the upper part 
of a dried substrate And an inert gas injection means to be located in a core side and to inject inert gas 
towards the front face of a dried substrate, While holding each nozzle which is the upper part of said dried 
substrate, and is located in a periphery side, possesses a pure-water injection means to inject pure water 
towards the front face of a dried substrate, and injects said pure water or inert gas It is parallel to the 
front face of a dried substrate, and is the dryer of the substrate characterized by providing the nozzle 
maintenance migration means which applies to a periphery from the core of a dried substrate, and is moved 
in the direction of a path. 

[0008] If the dryer of a substrate is constituted, thus, ****** of the substrate of a dried substrate apply to 
a periphery from a core mostly and according to injection pure water, Since exclusion of the pure-water 
water screen by injection inert gas and exclusion of the water screen from the substrate by the rotation 
centrifugal force can be mostly advanced to coincidence and a desiccation field spreads and goes to 
concentric circular mostly towards a periphery from a substrate core It becomes the dryer which can be 
dried in the very pure condition, without generating a water mark and contamination. 
[0009] In this case, as indicated to claim 2, the nozzle maintenance direction of a nozzle maintenance 
migration means can hold the injection direction of an inert gas injection means and a pure-water injection 
means with an inclination so that it may counter. Thus, it can dry in the very efficient pure condition so 
that an inclination may be attached in the injection direction of pure water and inert gas, the direction 
which counters mutually, then the effectiveness which extrudes compulsorily the waterdrop of the minute 
amount which remains to a substrate core, and eliminates it with injection inert gas can become higher, 
waterdrop may remain locally, desiccation can be overdue and neither a water mark nor contamination can 
be generated. 

[0010] And as indicated to claim 3 in this case, a nozzle maintenance migration means shall change from a 
pure-water nozzle maintenance migration means to hold a pure-water injection means to the gas-nozzle 
maintenance migration means list holding an inert gas injection means. Thus, since the physical relationship 
of an inactive gas nozzle and a pure-water nozzle, an injection location, injection time or fuel injection 
timing, the injection direction, etc. can be set as arbitration and it can tune them finely as a single thing if it 
possesses separately the object for gas, and the object for pure water although you may make it a nozzle 
maintenance migration means hold each nozzle to this, it can choose and combine the optimal desiccation 
conditions according to the surface state of a dried substrate. 

[001 1] As furthermore indicated to claim 4 in this case, as for a pure-water injection means, it is desirable 
that it is what injects the pure water which impressed the supersonic wave. If it does in this way, the 
wettability and detergency over the substrate front face of pure water increase, and it can dry in the pure 
condition, without generating the water mark after desiccation, and contamination. 

[0012] In addition, as indicated to claim 5 in this case, as for a pure-water injection means, it is desirable 
that it is what injects the pure water which reduced dissolved oxygen concentration, or the pure water 
which made supersaturation dissolve inert gas or carbon dioxide gas in the pure water after degassing. 
Even case [ like / if a substrate is dried using such pure water / the silicon substrate which generates the 
natural oxidation film easily, for example ], it can dry by the surface state which hardly generated an oxide 
film and was stabilized in the desiccation process. 

[0013] According to the approach of drying a substrate using the dryer concerning such this invention, 
generating of the watermark which produces the pure-water water screen which has wet the substrate 
front face by local desiccation since it is the method which continues, and eliminates and goes to 
concentric circular according to injection inert gas and a centrifugal force, contamination, etc. is controlled, 



and it can dry in the very pure condition (claim 6). 

[0014] And invention indicated to claim 7 of this invention rinses a dried substrate front face with pure 
water, and the pure-water water screen is set to the approach of eliminating and drying with injection inert 
gas. A pure-water injection means to hold said dried substrate horizontally, to make rotate this at least, 
and to inject pure water towards the front face of a dried substrate from the upper part of said dried 
substrate dried substrate top **, after arranging at the core mostly, injecting pure water to a substrate and 
rinsing a substrate front face the upper part of a dried substrate — and an inert gas injection means to be 
located in a core side and to inject inert gas towards the front face of a dried substrate — substrate top 
**, arranging at the core mostly and injecting inert gas towards a substrate surface core It is the 
desiccation approach of the substrate characterized by injecting pure water on a substrate front face also 
from the pure-water injection means arranged to the periphery side, applying both the injection means to a 
periphery from a substrate core, making it move in the direction of a path, eliminating the pure-water water 
screen on a substrate front face with injection inert gas, and drying. 

[0015] Thus, if it dries, it can dry in the pure condition, without swing cutoff of the pure-water water 
screen from ****** of the substrate apply to a periphery from a core mostly and according to injection 
pure water of a dried substrate, exclusion of the pure-water water screen by injection inert gas, and the 
substrate by the rotation centrifugal force advancing to coincidence mostly, and a desiccation field 
generating breadth, a water mark, and contamination in concentric circular towards a periphery from a core. 

[0016] In this case, as indicated to claim 8, an inclination is attached so that the injection direction of an 
inert gas injection means and a pure-water injection means may counter, and it can dry, eliminating from a 
substrate core with injection inert gas pure-water pouring it on a periphery. Thus, it can dry in the very 
efficient pure condition so that an inclination may be attached in the injection direction of pure water and 
inert gas, the direction which counters mutually, then the effectiveness which extrudes compulsorily the 
waterdrop of the minute amount which remains to a substrate core, and eliminates it with injection inert 
gas can become higher, waterdrop may remain locally, desiccation can be overdue and neither a water mark 
nor contamination can be generated. 

[0017] And as indicated to claim 9 in this case, it is desirable to inject the pure water which impressed the 
supersonic wave from the pure-water injection means. If it does in this way, the wettability and detergency 
over the substrate front face of pure water increase, and it can dry in the pure condition, without 
generating the water mark after desiccation, and contamination. 

[0018] As furthermore indicated to claim 10 in this case, it is desirable to consider as the pure water which 
reduced dissolved oxygen concentration for the pure water to inject with the degassing module, or the pure 
water which made supersaturation dissolve inert gas or carbon dioxide gas in the pure water after 
degassing. Even case [ like / if a substrate is dried using such pure water / the silicon substrate which 
generates the natural oxidation film easily, for example ], it can dry by the surface state which hardly 
generated an oxide film and was stabilized in the desiccation process. 

[0019] After invention indicated to claim 11 of this invention washes a washed substrate front face by the 
penetrant remover, The rotation maintenance means which rinses with pure water, is the washing station 
which eliminates the pure-water water screen with injection inert gas, and is dried, holds said washed 
substrate horizontally at least, and makes rotation possible, In the upper part of a washed substrate And an 
inert gas injection means to be located in a core, side and to inject inert gas towards the front face of a 
washed substrate, In the upper part of said washed substrate And a pure-water injection means to be 
located in a periphery side and to inject pure water towards the front face of a washed substrate, While 
holding each nozzle which possesses a penetrant remover injection means to inject a penetrant remover 
towards the front face of a washed substrate, and injects said inert gas, pure water, or a penetrant 
remover It is parallel to the front face of a washed substrate, and is the washing station of the substrate 
characterized by providing the nozzle maintenance migration means which applies to a periphery from the 
core of a washed substrate, and is moved in the direction of a path. 

[0020] thus — if a washing station is constituted — first — the substrate after [ a washed substrate ] 
injecting a penetrant remover at the core mostly and washing a substrate — pure water can be mostly 
injected at the core and a substrate can be rinsed. After that, since ****** of the substrate apply to a 
periphery from a core mostly and according to injection pure water of a substrate, exclusion of the pure- 
water water screen by injection inert gas, and exclusion of the water screen from the substrate by the 



rotation centrifugal force can be mostly advanced to coincidence, a desiccation field spreads and goes to 
concentric circular mostly from a core, and it becomes the washing station which can be dried in the very 
pure condition, without generating a water mark and contamination. 

[0021] In this case, as indicated to claim 12, the nozzle maintenance direction of a nozzle maintenance 
migration means shall hold the injection direction of an inert gas injection means and a pure-water injection 
means with an inclination so that it may counter. Thus, it can dry in the very efficient pure condition so 
that an inclination may be attached in the injection direction of pure water and inert gas, the direction 
which counters mutually, then the effectiveness which extrudes compulsorily the waterdrop of the minute 
amount which remains to a substrate core, and eliminates it with injection inert gas can become higher, 
waterdrop may remain locally, desiccation can be overdue and neither a water mark nor contamination can 
be generated. 

[0022] And as indicated to claim 1 3 in this case, a nozzle maintenance migration means can consider as 
the washing station which changes from a pure-water nozzle maintenance migration means to hold a pure- 
water injection means to the gas-nozzle maintenance migration means list holding the penetrant remover 
nozzle maintenance migration means and the inert gas injection means of holding a penetrant remover 
injection means. Thus, although you may make it a nozzle maintenance migration means hold each nozzle 
to this as a single thing, if the object for penetrant removers, the object for gas, and the object for pure 
water are provided separately Since the physical relationship of a penetrant remover nozzle, an inactive 
gas nozzle, and a pure-water nozzle, an injection location, injection time and fuel injection timing, the 
injection direction, etc. are set as arbitration and can be tuned finely, the optimal washing and the 
desiccation conditions according to the surface state of a washed substrate can be chosen and combined. 
[0023] Furthermore, it indicated to claim 14 in this case. As for said penetrant remover injection means or 
a pure-water injection means, it is desirable that it is what injects the penetrant remover or pure water 
which impressed the supersonic wave. If it does in this way, the wettability and detergency over a 
penetrant remover or the substrate front face of pure water increase, and it can dry in the pure condition, 
without generating the water mark after desiccation, and contamination. 

[0024] In addition, as indicated to claim 15 in this case, a penetrant remover injection means shall inject a 
fluoric acid water solution at least. Thus, although an oxide film will be removed from a substrate front face 
and a front face will serve as hydrophobicity if the silicon substrate which has the natural oxidation film on 
a front face is washed when a fluoric acid water solution is used for a penetrant remover for example Since 
waterdrop will not remain to a substrate core while injection pure water forms the water screen on the 
non-dense water surface, unless it is eliminated with injection inert gas if this field is dried by the 
desiccation approach of this invention, it can dry in the pure condition, without generating the water mark 
after desiccation, contamination, etc. 

[0025] According to the approach of washing a substrate using the washing station concerning such this 
invention, after washing by the penetrant remover, and a rinse by pure water, since it is the method which 
eliminates continuously the pure-water water screen which has wet the substrate front face to concentric 
circular with injection inert gas, and dries and goes, generating of the watermark produced by local 
desiccation, contamination, etc. is controlled, and it can dry in the very pure condition (claim 16). 
[0026] And invention indicated to claim 1 7 of this invention In the washing approach which rinses with pure 
water, eliminates the pure-water water screen with injection inert gas, and is dried after washing a washed 
substrate front face by the penetrant remover A penetrant remover injection means to hold said washed 
substrate horizontally, to make rotate this at least, to be located above said washed substrate, and to 
inject a penetrant remover towards a front face washed substrate top **, after arranging at the core 
mostly, injecting a penetrant remover to a substrate and washing a substrate front face A pure-water 
injection means to inject pure water towards the front face of a washed substrate from the upper part of a 
washed substrate Arrange at the core mostly, inject pure water to a substrate, and a substrate front face 
is rinsed, washed substrate top ** — then, the upper part of a washed substrate — and an inert gas 
injection means to be located in a core side and to inject inert gas towards the front face of a washed 
substrate — substrate top **, arranging at the core mostly and injecting inert gas towards a substrate 
surface core It is the washing approach characterized by injecting pure water on a substrate front face 
also from the pure-water injection means arranged to the periphery side, applying both the injection means 
to a periphery from a substrate core, making it move in the direction of a path, eliminating the pure-water 
water screen on a substrate front face with injection inert gas, and drying. 



[0027] according to such a washing approach — first — the substrate after [ a washed substrate ] 
injecting a penetrant remover at the core mostly and washing a substrate — pure water can be mostly 
injected at the core and a substrate can be rinsed. After that, since ****** 0 f the substrate apply to a 
periphery from a core mostly and according to injection pure water of a substrate, exclusion of the pure- 
water water screen by injection inert gas, and exclusion of the water screen from the substrate by the 
rotation centrifugal force can be mostly advanced to coincidence, a desiccation field spreads and goes to 
concentric circular mostly from a core, and it can dry in the very pure condition, without generating a 
water mark and contamination. 

[0028] In this case, as indicated to claim 18, an inclination is attached so that the injection direction of an 
inert gas injection means and a pure-water injection means may counter, and it can dry, eliminating from a 
substrate core with injection inert gas pure-water pouring it on a periphery. Thus, it can dry in the very 
efficient pure condition so that an inclination may be attached in the injection direction of pure water and 
inert gas, the direction which counters mutually, then the effectiveness which extrudes compulsorily the 
waterdrop of the minute amount which remains to a substrate core, and eliminates it with injection inert 
gas can become higher, waterdrop may remain locally, desiccation can be overdue and neither a water mark 
nor contamination can be generated. 

[0029] And as indicated to claim 19 in this case, it is desirable to inject the penetrant remover or pure 
water which impressed the supersonic wave from the penetrant remover injection means or the pure-water 
injection means. If it does in this way, the wettability and detergency over a penetrant remover or the 
substrate front face of pure water increase, and it can dry in the pure condition, without generating the 
water mark after desiccation, and contamination. 

[0030] As furthermore indicated to claim 20 in this case, a penetrant remover shall be a fluoric acid water 
solution. Thus, if the silicon substrate which has the natural oxidation film is washed using a fluoric-acid 
water solution on a front face when using a fluoric acid water solution for a penetrant remover for example, 
a substrate front face will serve as hydrophobic silicon, but since injection pure water will form the water 
screen on the non-dense water surface unless it is eliminated with injection inert gas if this field is dried 
by the desiccation approach of this invention, it can wash and dry in the pure condition, without generating 
the water mark after desiccation, contamination, etc. 
[0031] 

[Embodiment of the Invention] Although the gestalt of operation of this invention is hereafter explained 
concretely based on the attached drawing, this invention is not limited to these. Drawin g 1 is the outline 
explanatory view showing the example of a configuration of the dryer of this invention, or a washing station 
here, and drawing 2 is drawing explaining the operating state of the nozzle of the dryer of this invention. 
Moreover, drawin g 3 is drawing explaining the operating state of the nozzle of the washing station of this 
invention. 

[0032] this invention person etc. in the desiccation after washing of precision substrates, such as a semi- 
conductor substrate, in the dryer it was made to generate neither a watermark nor contamination, and the 
desiccation approach list about a washing station and the washing approach As a result of repeating 
investigation and examination variously, it sets to the dryer or washing station of spin rotation single wafer 
processing. It is not the method with which swing OFF only dries the penetrant remover on a substrate, 
IPA for rinse water and a moisture permutation, etc. with a rotation centrifugal force. If it applies to a 
periphery from a substrate core where a substrate front face is always soaked in pure water, and inert gas 
is sprayed on a substrate front face and the pure-water water screen is eliminated A desiccation field is 
expanded to concentric circular towards a periphery from the core of a substrate, the knowledge of the 
ability to obtain the desiccation substrate which neither the watermark after desiccation nor contamination 
generates is carried out, terms and conditions are scrutinized, and this invention is completed. 
[0033] That is, as shown in drawin g 1 , the dryer 1 of this invention is a closed mold dryer which arranges 
the dried substrate 2 in a well-closed container 3, intercepts from the open air, and enabled it to dry the 
front face of a substrate 2. this equipment — setting — bottom ** of a well-closed container 3 — the 
tubed fixed shaft 5 is mostly inserted into the container from the center section, and the rotation 
supporter material 7 is supported by this tubed fixed shaft 5 free [ rotation ] centering on this fixed shaft 
through the bearing 6. The table 4 which holds the dried substrate 2 in the level condition is connected 
with the upper limit section of this rotation supporter material 7, and the drive motor 8 is arranged at the 
lower limit section so that this may be surrounded. 



[0034] And if the rotation supporter material 7 is rotated with a drive motor 8, a substrate 2 can be rotated 
through a table 4. These tables 4, the rotation supporter material 7, and a drive motor 8 are equivalent to 
the rotation maintenance means as used in the field of this invention. 

[0035] Next, the inert gas injection means as used in the field of this invention, a pure-water injection 
means, and a nozzle maintenance migration means are explained. The arm 32 extended towards a dried 
substrate center section is connected with the upper limit section of the bearing bar 31 set up from the 
pars basilaris ossis occipitalis of a well-closed container 3, and the pure-water nozzle 33 and the inactive 
gas nozzle (un-illustrating) are attached in the arm point. These nozzles are nozzles of a truncated-cone 
configuration, an upper limit side is equipped with the trembler 37 with the configuration of an ultrasonic 
oscillation side circular for the pure-water nozzle 33, and the electric supply cable 34 is connected. The 
pure-water installation tubing 35 is formed in the side face of a pure-water nozzle, while rinsing the dried 
substrate 2 by impressing the pure water introduced from here and making the injection tip 36 of a lower 
limit to a supersonic wave blow off, a front face is wet and the pure-water water screen is formed. 
[0036] And as shown in drawin g 2 (a), an inclination is attached and the pure-water nozzle 33 and the inert 
gas injection nozzle 43 are attached so that the injection direction of each nozzle may counter. 
Furthermore, the inactive gas nozzle 43 is located in the core side of a substrate 2, and it attaches the 
pure-water nozzle 33 so that it may be located in the periphery side of a substrate 2. The inert gas 
installation tubing 45 is formed in the inactive gas nozzle, by making the inert gas introduced from here 
blow off from the injection tip 46 of a lower limit, it eliminates to concentric circular, pouring the pure- 
water water screen 1 4 of the front face of a substrate 2 on a periphery from the bottom of its heart almost 
in a substrate, and the desiccation field 13 is formed. 

[0037] And if a bearing bar 31 can be rotated now focusing on the perpendicular medial axis and a bearing 
bar 31 is rotated by the non-illustrated motor, it has come to be able to carry out Taira action of the 
inactive gas nozzle 43 and the pure-water nozzle 33 in the direction of a path to the front face of a 
substrate 2 at coincidence. Injecting inert gas first, on the occasion of desiccation of a dried substrate, 
after [ substrate ] injecting pure water at the core mostly and fully rinsing the whole substrate surface, 
pure water is injected also from a pure-water nozzle, both nozzles are applied to a periphery from a 
substrate core, and it is made to move in the direction of a path. In this case, it is good to program 
desiccation conditions, such as a stage of injection of pure water and inert gas, injection time, a halt 
location of a nozzle, and passing speed of a nozzle, and to control by the computer. 

[0038] Next, another operation gestalt is explained based on drawin g 2 (b). In this example, the pure-water 
nozzle 33 and the inactive gas nozzle 43 are attached in the separate arms 32 and 42, and are connected 
to bearing bars 31 and 41. And bearing bars 31 and 41 can reciprocate now by the guide rail 38 and the 
motor whose 48 tops are not illustrated in the direction of a path of the dried substrate 2. Also in this 
case, the inactive gas nozzle 43 is arranged at the core side of a substrate 2, the pure-water nozzle 33 is 
arranged at the periphery side of a substrate 2, and it is easy to eliminate the pure-water water screen 14 
with injection inert gas toward a periphery from the core of a substrate 2. These bearing bars 31, an arm 
32, a guide rail 38 or a bearing bar 41, an arm 42, and a guide rail 48 are equivalent to the nozzle 
maintenance migration means as used in the field of this invention, the pure-water nozzle 33 and the pure- 
water installation tubing 35 are equivalent to a pure-water injection means, and the inactive gas nozzle 43 
and the inert gas installation tubing 45 are equivalent to an inert gas injection means. 

[0039] In addition, although pure water and an inactive gas nozzle were installed in the substrate upper part 
with this operation gestalt so that only the front face of the dried substrate 2 might be dried, the almost 
same pure water and inactive gas nozzle as the object for front faces are installed in rear-face desiccation, 
and you may make it dry to front rear-face coincidence, and may make it a rear face spout only pure 
water. 

[0040] Moreover, a gas supply means to supply inactive gas to the desiccation substrate washed [ or ], and 
the flueing means are connected to the well-closed container 3, and the washing station 1 is equipped with 
the quantity-of-gas-flow adjusting device, respectively. That is, the gas supply opening 18 is carrying out 
opening to the head-lining section of a well-closed container 3, and the gas line is piped by this through 
the bulb 19 and the flowmeter 20. On the other hand, the flueing opening 21 is carrying out opening to the 
pars basilaris ossis occipitalis of a well-closed container 3, and the exhaust air discharge regulator 22, for 
example, a massflow controller, is connected to this. 

[0041] Moreover, the non-illustrated gate valve is prepared in the side face of the well-closed container 3 



corresponding to the horizontal position of a table 4, and the dried substrate 2 can be taken now in and out 
of a well-closed container 3 with a non-illustrated substrate handling device. 

[0042] Next, the example of a configuration of the washing station concerning this invention is explained 
based on drawin g 1 and drawin g 3 . The washing station 10 of this invention is constituted almost like the 
dryer 1 fundamentally described above, as shown in drawin g 1 . The description as a washing station is that 
the penetrant remover nozzle 53 and its related means are added to said dryer 1 , as shown in drawin g 3 . 
[0043] The penetrant remover injection means as used in the field of this invention, an inert gas injection 
means, a pure-water injection means, and a nozzle maintenance means are explained. In drawing 1 , the 
arm 32 extended towards a dried substrate center section is connected with the upper limit section of the 
bearing bar 31 set up from the pars basilaris ossis occipitalis of a well-closed container 3, and the pure- 
water nozzle 33, the inactive gas nozzle (un-illustrating), and the penetrant remover nozzle (un-illustrating) 
are attached in the arm point. These nozzles are nozzles of a truncated-cone configuration, and the 
configuration of the pure-water nozzle 33 and the operation are the same as the case of said dryer. 
[0044] And while attaching an inclination and attaching the pure-water nozzle 33 and the inactive gas 
nozzle 43 so that the injection direction of each nozzle may counter, the inactive gas nozzle 43 is located 
in the core side of a substrate 2, and as shown in drawin g 3 (a), the pure-water nozzle 33 is attached so 
that it may be located in the periphery side of a substrate 2. The configuration of the inactive gas nozzle 
43 and the operation are the same as the case of said dryer. And the penetrant remover nozzle 53 decides 
the location of the injection direction and nozzle that a cleaning effect goes up independently, and should 
just attach it in an arm 32. 

[0045] Like [ the penetrant remover nozzle 53 ] drawing 3 (b), an upper limit side is equipped with the 
trembler 57 with the circular configuration of an ultrasonic oscillation side, and the electric supply cable 54 
is connected. The penetrant remover installation tubing 55 is formed in the side face of a penetrant 
remover nozzle, and the front face of the washed substrate 1 1 is wet and washed by impressing a 
supersonic wave and making the penetrant remover introduced from here blow off from the injection tip 56 
of a lower limit. And if a bearing bar 31 can be rotated now focusing on the perpendicular medial axis and a 
bearing bar 31 is rotated by the non-illustrated motor, it has come to be able to carry out Taira action of 
the inactive gas nozzle 43, the pure-water nozzle 33, and the penetrant remover nozzle 53 to the front 
face of a substrate 2. 

[0046] Next, another operation gestalt is explained based on drawing 3 (b). In this example, the pure-water 
nozzle 33, the inactive gas nozzle 43, and the penetrant remover nozzle 53 are attached in the separate 
arms 32, 42, and 52, and are connected to bearing bars 31, 41, and 51. And a bearing bar 31 can 
reciprocate [ 41 and 51 ] a guide-rail 38 top now by the motor whose guide-rail 48 top is not illustrated in 
the direction of a path of the washed substrate 1 1 . Also in this case, the inactive gas nozzle 43 is arranged 
at the core side of a substrate 1 1 , the pure-water nozzle 33 is arranged at the periphery side of a 
substrate 11, and it is easy to eliminate the pure-water water screen 14 with injection inert gas toward the 
periphery of a substrate 1 1. In draw ing 3 (b), although the bearing bar 51 of the penetrant remover nozzle 
53 is sharing the guide rail 48 with the bearing bar 41, it may prepare another exclusive guide rail depending 
on the transit pattern of the penetrant remover nozzle 53. The pure-water nozzle 33 and the pure-water 
installation tubing 35 are equivalent to a pure-water injection means, these bearing bars 31, an arm 32, a 
guide rail 38 or a bearing bar 41, an arm 42, a guide rail 48 or a bearing bar 51, an arm 52, and a guide rail 
48 are equivalent to the nozzle maintenance migration means as used in the field of this invention, and the 
penetrant remover nozzle 53 and the penetrant remover installation tubing 55 are [ the inactive gas nozzle 
43 and the inert gas installation tubing 45 are equivalent to an inert gas injection means, and ] equivalent to 
a penetrant remover injection means. 

[0047] Next, it explains per example of the approach of drying a semi-conductor substrate using the dryer 
concerning such this invention. First, the gate valve which is not illustrated [ of the side face of a well- 
closed container 3 ] is opened, and the dried substrate 2 is set on a table 4 with a substrate handling 
device. When the principal plane which produces a device is in a dried substrate at this time, the principal 
plane concerned is set as a top face (front face). It is because it is more desirable to dry a principal plane 
as a top face since the top face of a substrate is dried by the pure-water nozzle 33 and the inactive gas 
nozzle 43 and, as for this, contact on a table 4 is not avoided by the rear-face side. 

[0048] If the dried substrate 2 is set to a table 4, a gate valve will be closed and a well-closed container 3 
will be made to seal. Next, the inside of a well-closed container is permuted by request gas by introducing 



inactive gas into a well-closed container 3 from the gas supply opening 18 to the dried substrate 2, and 
exhausting from the flueing opening 21. Inert gas, such as an argon and helium, nitrogen, etc. are mentioned 
as gas to supply. In this case, in order to shorten permutation time amount more, it may be made to carry 
out vacuum suction of the inside of a well-closed container after setting a substrate. 
[0049] If the inert gas replacement in a well-closed container 3 is completed, a distributed gas flow rate 
and an exhaust gas flow rate are controlled by the bulb 19, the flowmeter 20, and the exhaust air discharge 
regulator 22, and gas ambient atmospheres, such as a pressure in a well-closed container, are fitted to 
desired conditions with them. 

[0050] Desiccation of a substrate will be started if the inside of a well-closed container 3 serves as a 
request gas ambient atmosphere, at the same time it rotates the dried substrate 2 by rotating a table 4 — 
the pure-water nozzle 33 — substrate 2 top ** — it arranges at the core mostly, the pure water which 
impressed the supersonic wave is injected for dozens of seconds, and the front face of a substrate 2 is 
rinsed enough. In case it rinses, as long as it does not dry the front face of a substrate, the sweep of the 
nozzle may be carried out in the range from the center position of a substrate to the periphery of a 
substrate. In this case, you may make it supply pure water towards the core of a substrate from another 
pure-water feed hopper, subsequently, the inactive gas nozzle 43 — substrate 2 top **, arranging at the 
core mostly and injecting inert gas towards a substrate surface core If inject pure water on a substrate 
front face also from the pure-water nozzle 33 arranged to the periphery side, and apply both the nozzles 
33 and 43 to a periphery from a substrate core, it is made to move in the direction of a path and the pure- 
water water screen 14 on a substrate front face is eliminated with injection inert gas The desiccation field 
13 is expanded to concentric circular, and when an inactive gas nozzle reaches a substrate rim, desiccation 
will complete it. 

[0051] What is necessary is here, not to be limited and just to decide that it will be a request frequency 
from the class of dried substrate etc. among about 0.02-30MHz especially as a frequency of the 
supersonic wave impressed to pure water. 

[0052] Moreover, the pure water or inert gas to supply should be warmed. By doing in this way, it can dry 
by rinsing more efficiently. 

[0053] What is necessary is to suspend supply of the pure water from the pure-water nozzle 33 and the 
inactive gas nozzle 43, and inert gas, to pick out a substrate from a gate valve, and just to shift to 
desiccation of the following substrate, if desiccation is completed. 

[0054] Next, the washing station concerning such this invention is used, and a semi-conductor substrate is 
explained per example of the approach of washing and drying. First, the process until it sets the washed 
substrate 11 to the table 4 in a washing station 10, inert gas permutes the inside of a well-closed container 
3 and it fits gas ambient atmospheres, such as a pressure, to desired conditions is the same as the case of 
said desiccation approach. 

[0055] If the inside of a well-closed container 3 serves as a request gas ambient atmosphere, washing and 
desiccation of a substrate will be started, at the same time it rotates the washed substrate 1 1 by rotating 
a table 4 — the penetrant remover nozzle 53 — substrate 1 1 top ** — it arranges at the core mostly, the 
penetrant remover which impressed the supersonic wave is injected for [ dozens of seconds - ] several 
minutes, and the front face of a substrate 1 1 is fully washed. After ending washing and suspending supply 
of a penetrant remover, it goes into a rinse with pure water, without drying a substrate front face, a rinse - 
- the pure-water nozzle 33 — substrate 1 1 top ** — it arranges at the core mostly, the pure water which 
impressed the supersonic wave is injected for dozens of seconds, and the front face of a substrate 1 1 is 
rinsed enough. In case it rinses, as long as it does not dry the front face of a substrate, the sweep of the 
nozzle may be carried out in the range from the center position of a substrate to the periphery of a 
substrate, subsequently, the inactive gas nozzle 43 — substrate 1 1 top #*, arranging at the core mostly 
and injecting inert gas towards a substrate surface core If inject pure water on a substrate front face also 
from the pure-water nozzle 33 arranged to the periphery side, and apply both the nozzles 33 and 43 to a 
periphery from a substrate core, it is made to move in the direction of a path and the pure-water water 
screen 14 on a substrate front face is eliminated with injection inert gas The desiccation field 13 is 
expanded to concentric circular, and when an inactive gas nozzle reaches a substrate rim, desiccation will 
complete it. 

[0056] What is necessary is here, not to be limited and just to decide that it will be a request frequency 
from the class of washed substrate etc. among about 0.02-30MHz especially as a frequency of the 



supersonic wave impressed to a penetrant remover and pure water. Moreover, it cannot be overemphasized 
that two or more steps of washing which changes a penetrant remover one after another in addition to 
when what is necessary is not to be limited especially about the penetrant remover used, either, and for all 
to be able to use an acid, alkali, an organic solvent, pure water, etc., and just to choose a suitable thing 
from the class of washed substrate, the washing purpose, etc. and it washes by the single penetrant 
remover may be performed. In this case, since a surface oxide film is removed and it becomes 
hydrophobicity especially when a washed substrate is a silicon wafer and it uses fluoric acid as a penetrant 
remover, this invention which can carry out jet exclusion of the waterdrop which remains near a core with 
inert gas acts effectively. 

[0057] Moreover, in a desiccation process, it is desirable to make quick the rate of flow of the gas injected 
from an inactive gas nozzle. When washing a wafer with a device pattern by fluoric acid especially and 
making it dry by carrying out like this, the waterdrop which entered all over the pattern slot or the hole can 
be pulled out and eliminated from a slot or a hole based on a Bernoulli's theorem, since it is the approach 
which there is not since the whole wafer surface is dried at once, and it makes concentric circular carry 
out sequential desiccation from a core by the desiccation approach of this invention although resistance 
with a nozzle will become large and a quantity of gas flow will decrease if a nozzle diameter is extracted 
and the rate of flow is made quick, even if a flow rate falls — trouble — or there is also no possibility may 
resoil a desiccation field by the waterdrop to which the direction of the rate of flow of extent which is not 
over off soared at the water screen, and it can be said to be a desirable thing. 

[0058] What is necessary is to suspend supply of the pure water from the pure-water nozzle 33 and the 
inactive gas nozzle 43, and inert gas, to pick out a substrate from a gate valve, and just to shift to washing 
of the following substrate, if desiccation is completed. 

[0059] In addition, this invention is not limited to the above-mentioned operation gestalt. The above- 
mentioned operation gestalt is instantiation, and no matter it may be what thing which has the same 
configuration substantially with the technical thought indicated by the claim of this invention, and does the 
same operation effectiveness so, it is included by the technical range of this invention. 
[0060] For example, with the above-mentioned operation gestalt, although the example of washing / 
desiccation of a semi-conductor substrate was shown, the class of substrate is not limited to a semi- 
conductor substrate, but can be applied to various precision substrates, such as a liquid crystal glass 
substrate, a quartz-glass substrate, and a magnetic disk. 
[0061] 

[Effect of the Invention] As mentioned above, according to this invention, as explained to the detail, it can 
dry in the pure condition without not concerning the surface state of a substrate with a hydrophilic 
property or hydrophobicity but generating a watermark and contamination, and it is stabilized and a high 
quality substrate can be supplied. Moreover, since organic solvents, such as IP A, are not used, that the 
organic substance remains also has the advantage whose high operation of safety is attained in a front 
face. Furthermore, the diameter substrate of macrostomia can be smoothly processed for single wafer 
processing, and improvement and a cost cut of productivity can be aimed at. 



[Translation done.] 
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6) . 

[0014]^ ux*mi<Dm>m7 tazmotc§m 
m&tgimmmwzmt-cmz. 

gmttejtiSK&fcvtcft&u cn^a^s-ii. Bats 
»?£«l8fi©±^*>6t6f£«ias©affi{crfiiwrifck* 

iH«:ifiiwc^sttJtf^*i«a«-*^gtt^iiw*#a* 
[0015] c©<t 5ftUTfE*rrft«> ttKMSK© 

Li. WI«3§tt#XKJ:aK**g|©gHift£. He® 

[00 16] c©tt£. 8lt^98CcKDtLA:J:9«:. * 
S. C©J: i 5(C^Ki^£14*'X©i'«l4^|SjK:|9M?:o 

€,gs«©*^«*f^ffitt^-e^*)j^tc}f uta or» 
s. 

[00 17] fbtCflW^. gS3^B9«CSBigOfcJ:^ 
ci*sa*L/C>„ c©«t'5(c-r^i. *fi?K©S«*ffik: 

[0 0 1 8 ] S6{CC©1S^. m#mi OKEKLAiJ: 
iSS^ffi^b/ci^k. **c»BBl«a©«*«:^Stt^ 

4jwja*Hr». c©j:5«c«**«fflLt»«*fiaart- 
ifiS-r s c t « «c < . ytaistt»c(£«"r ici 
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[0019] xmiom&m 1 1 icmmvtcmm. » 

^RStttfX. ift*gfcBft^£i«*Tr.5&-/XJl,£Gs 

[0020] C©<fc *> (c?5fc#3£g£t?tJ£-rfttf < ^"T. 
t#$*K£*S«©8I6L<!:. «8*;R£1?fe#XK:<fc.&*fi 20 

Aokmvmm t . ie]iMt.i>#(c ct zmm* 6 ©*ig©gf 

^««IS|B#K:jtff3-ti-^C<!:^-C#^)<Dr-. ?£*gMif!c 

tiW.t^frhmm&v\mcfeifi o-cffs. * - * v 

T £ C £ aPTS SSfc^Slg £ & & „ 
[002 1 ] C 8*5#S1 2(CfB$SL,ft:J:*>fC. 

£6^T#f#-r££©£TSC£#ri*£. C©J:5Ct 

[0 0 2 2 ] -e-Lrc<DJS^. M*^l 3{cf2iEGfcJ; 
SSfe?*® -/ X*«f*B«*gMa J; CWStt#XPftH3M8 

£«f#r * #x j X)i>im&W}^m&vici&*mmm& 

m—o)i><Dtc-c. ctut&yXjuSrg^TScfc^fCL 
"CfcJ:l»#. ffi#&ffl£#*ffl£l^ffl££J3iJ*CCJUf 
•T4a«. ffi#^X;U£^rgte#xyX;U£*fi*yX^ 
£©&g|ffl{fc. PBftfftg, «*fB#ra<ti«ltii#W. 

[0 02 3] £6KC<Dt§£. fl*^ 1 4 (CgaigL/c«fc 

^(c mm&&wmm^®.$tcizm.mm^&it. naif so 
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ifS^Eflflni/ fcft#& $ fctt«** f & & ©-C& £ c 

* c £ & < tttttcffts 

-r-5c£#r*.5 0 

[0024] jjdxtc©*£. w*^i 5fcie*sofcct 

5K. ft&Mtt#&tt. 4>ft< £fc7 

[002 5] C©J; 9 &*&HK*ft>&ttj»£areffii> 
«*«cj: «E*lii*»6l/rc>*«**H 

WBKKtt-r« c £*i-c^ ^ <W*^ l 6 ) . 
[002 6] ^ ur^^moM^a 1 7 iciai&Lfc^w 

>C«tc{4gO. M25fe^S«eO«Mici6](t-C^r§tt^x* 

so. Sffiaffif'C>«crfiiwr^f§tt^xiS:i«wooo. 
[0027] c©cfc 5tt«sfe»^rffi«cj:n«. 5t-r> Mgfe 

««<DiS 6 0£. «*f^RS14**XK:J:SiK* 
>M>ffA> e> B«i^/^nttccj£*i -ortf*. ■> * - * v - 
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[0 02 8] cvms. m&mi scciatsc/cj^K:. 
«*>i>a> hftm icw x mm o oo&jtrr s c i #-c s 

mr *) is < ft ») . wtc*jg o sstt # 
r o * - * -7- * *re&e*9B£-r £ «fc ^ ft c t « 

[o 0 2 9 ] Zuxcom-S. 9«:ieigL//cJ: 

c©*$ «:-*-* i. ft#&£/c«*$*©*«ii®ic*f-f 

[0 0 3 0] 3 6KlC<DJt£. 19*^2 0 (ClatSL/c «fc 
&^#7?^*&®T-&S&©£t-£C<i:#-C 

^, 04*. U&ffitc a big* ft 5->'J3 7 

vw.imwLzm>xm&-?z>t> mmmrnktm^mo)^ 
>j3>i&w c©a£*fsw©fE*£:£&r&*i-r£ 

« C £ ft < m#ftttSlK:Sfc# 1/ TfSfll 

T£C 
[0 0 3 1 ] 

[BmomMsfDfm] «t. *»in©2a6©«»(c-3<,» 

rami>A:iaiB(c||-3(,»rA(i«»«cttiWJ-***. 

»cn6tcK3e3n**>©-cwft^„ cc-e, bib* 

Hrftf). 02 t£*ft9i©ttj|g£B© </ X)V<Ditffl£.m 
*»WJ-*Ht?**. 03W:##|HJ!©ifc?££lg© 

[003 2] *IMB*«I*. *^(*««^©»?BS«© 

Ssit^©*a»«:*«,>T. fl» -"?-?*>rafc«*ft 
o ft t>f£*ig«£f#s c t ftxz z c t **am 
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U l^ft*:ft&UX*§mZ5m21*tcb<DX$>i>. 
[0 03 33 Tftto^. S 1 tc^T<fc *9M©K 
«ISISltt. «*.«. «I£«S« 2 ^SErlSS 3 rtCCffi 

£tt 5 am A 5 *vc te 0 . C ©f31K@^tt 5 ttfftStt 6 
0-CIH^:^iJ« 7 ftS8H£tt«(t)'bec OTBIKB 
«E{c^^n-CC^„ c©|5)fg3a#giS#7©±4ggp&c 

10 (J. &&*§S«2£*^jre^TS^-XiU4#* 

[0 0 3 4] ^lt, §g!8l*-^8K:j:o-C[5Iig^#gI5 
«7€r@iK-rn«, f- •7}l>4*ftUX> S«2?:I5Ife 

SW7feiOlgtij*- ; 5?8«. *»»"ClOiaiE«^4F 

[0035] 3«c. ^^HStt^^iwH^a. 

20 «HS»3©jea»>6S[»l/fc3E«F*lS3 1©±S8 

M^ntfcO. T-A5t^gpcc««*^X;l/3 3 i^Frg 

tt*'x/x;i (^ia^) ftrn'otii-thtix^z. ctih 

<DyXMtnmaBVi(DyX)ix. WltsX)\,3 3CC« 
«W8cl£®ffi©J^#RJ£-C*&jgS&^3 7*±jSBtC 

KDMBKC A@ 3 5 4<Rtt h tlX 9 . CC*> 
6*Abfc«**T*©*»C13 6*6iffl#aE*E|lttIL 

30 CC. affi«rS6L*B**JP€r^fiR-r-5J:5tCftorc> 

[0 03 6] -eor. 02 (a) (Cm-TJ:^(c. 
Xil/3 3 i^Rgtt^'XiSWyXJl/4 3{J. §^X;U©»M 

■5. 5 6{C^R§tt**X y X;U4 3 l*m&2 ©^CxflHCcfik 
SI, KtK ^ 3 3 ««« 2 ©^WflKcffiB-r -S J: -5 

A*4 5 3&J«W6tir*5 0 . c c*>e>^Al/fc^ffii4^ 

40 S2 ©*S©*C**)g 1 4 4HHK©S(atti<&ft>65'MK: 
3&»WCFWl»Rtt«:»f»(yria!»1!W« 1 3 ZBm?Z£ 5 
fcft-^rt^o 

[0037] -eur. 3m&3 i *©si&*»i:4»* 

t t 1 ^«:@KW3S'5>J:^K:fto-Ci5 0 v ^R3^©*-^tc 
<kot$^3 l ^rlalltoltt-rn^ ^r§tt^x^X;w 

4 3 ^XA3 3 *laIB#fcS« 2 ©^ffifC?PfL"CS 

*ffi|«:WI6-C#i J: ^«cftoTC»i. teie^»«©?£ 
fiicc^urfi. 5fc-rSfflCcS«©K«tp'kKffck£«Sf 

so o. ^yX^^fef^^nfWL, M^X;U*S«tp 
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^6^«:*^Ta^isi{c^i»3-e^ 0 corns. « 

^ > t* * - * - -csoai-r ©# j: <, 
[0038] *ccgo©nsfeff2gcc-3(,>rs 2 ( b ) cca 

CCDW^CfcC^-Cli. *6*^X;l/3 3£ 
^Rg14**^yX;U4 3«. 55I]*©7-A3 2 > 4 2fCflX 

-C. 33#t£3 1 . 4 1tt. HA Fb-^3 8. 4 8±£ 
mmW®. 2 ©&frfa Kl^S^©* - * K J; r ffiMSfr 10 

4 3 »S« 2 ©ift&flHCC. }W/X^3 3 «S«2 ©51- 
iSWJCCffiS$n, "B»^R§t4*'^K:J:o-c«?k*® 1 4 
AiS«2©^gp^e>5i-^«:rfij*>- 7 rg^3n^o<f: 5 

tCl,Tt,>&,, 1 . 7-A32, *'-fFl/ 

-;P3 8£/c«33$tg4 1. 7-A42, #-fKU-* 
4 8«. ^W-Ct^yX^^Mi^^CfflSO. *6 
*/XJl/3 3. $fi*^A© 3 5 WiNfi*ifi«t*©K:ti^ 
U ^R§tt^/xyX;U4 3. ;R£tt#Xi£Alr4 5li^F 
rSi4^x««^(cffl^-r^ 0 20 
[0 0 39 ] &*>\ *|«i0S-C« > 2 ©« 

ffi©#*£«-f S J: 5 cc*fi* • *rStt#x y X)\,*W& 
iWKBBBOfc*. KffifE*tffiCC»Mffi£«^tl©*i6 

[0040] s/t. ttiMkKiKa. «M«H53tc. » 

0. Ctl(CA';l/yi9, Sitfiii-2 0£ifgT. iiX=?A^ 

^teestirt^o — ®wsgi3©®gi»o*. 

P«D2 l7S^PbT*s»3. cntc9f^SidM^S2 
2. Mi(f7^7a-3>ha-7*sgM3nTi,^. 
[0 04 1 ] £/c v t— ^;U4©*^Pfi[SK^l£;-r'5S 
H;gg3©ffl]Hectt. -^mW- Yt^-fifiWMhti 

r *j 0 . 7B**<!)&£" > f u > ^s«c .tot, 
MS«t 2 3 tea t Aftr# £ J: 9 ft & -> r t» 

S. 40 

[0042] 'XK*mwKir>frzm&^<Dim,mic'3 
i>-ciaiifj:cina3(cs^rtt^-rs. *^w©i»^ 

881 0(2. Sifc^LfcJ^fc. 8^W«:«Bof5Lfc 
$S!g££g 1 £«HJSI«K:»fiS3hTt»S. L 
T©f$84tt. 03k:^L//cJ:^tC > jfc#?B^ X;U 5 3 £ 

[00433 *»«"Cl>^iJfe»*»»»#R. *r§1±#X 

tbmws. Hiccbi>?u:. &H$83<Djsasft>6£ so 
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aufc^#3 i©±ssw(c. tsiasssf^tcifiiw 

Tf#tf£7-A3 2#3l£34rcb9> r-A5fc4£g|»t 

XJUWR«^t^©^X;l/-C. «*yX;l/3 3©flifi£. 

[0044] L/T. 03 (a) fCTn-Ti^tC. «*y 
XjU3 3 L7R@&M*sX*,A 3«. g^X;U©i»W:£ 
iSu&»*Wir * J: -5 cc«*4*ow r HX *) tt» 6 hi £ft«: 
WS&tfx y X;u 4 3 «Sfie 2 ©tfrfrffiKcftg 0 . «* 

3 tt*ar«si«ai»*i±3&J * J: 5 «c-e®««^i i y x 
;U©fig*i^J?)-CT - A 3 2 tCER 0 oWtl«J:C». 
[0 04 5] gtM^X^5 3(C«i3 (b) ©£5 

H«c«aiL. tft«^~^5 4Mltti3tirir>«.-tt» 
?gyX;i^©{|ilffi{c{iSfe?|.^A i g5 5*ig^6tirte 
•3 . CC*> 6^A L /cz5fe^jg*T^©i««P 5 6 

Sift*Ei«iior*m3-ttSCifcj:oT:. fesgfc#*«i 
i©*®?r?^6Li$fe?^-r-S<fc ; 5{c^cort<^„ -eur. 

(c^oriiO. ^0^©*-^JCJ;-5-C^{f^3 1*0 
&»«rr*-i«. ^ffitt#XyXJl/4 3 <h|$7kyX^3 3 
£ftiS^X;U5 3 *»«2©afficc>PtL,-c^fitir# 

[0046] &KJ3IJ© jtteJfrfcCC-X^H 3(b) CCS 

-5i»rS4W-r^ 0 c©0il(c*5C>-c«. *«7k^X;u3 3. 

-A3 2. 4 2. 5 2fcm»)OW<=>n. 3t^3 1 . 4 

i. 5 1 tc&ik<*4Tci>&. ^i/t, -im&zitejj-i 

FU-*3 8±*. 4 1 i5 1 FU-iU4 8±?& 

tt-r»&J:9tc«cor<,>&. c©iS^fe^Fr§tt*'^^X 
;U4 3«SKl l©tf'C#]«c. js6*yX;U3 3«Sfil 

^14*s»«l 10*Mtcffl«>-?-c9Mfc3ti*l>J:9K 
03 (b) {Cfcl^rtt, ?5t?t?S^X;U5 3© 
3?J#I?5 1 «. Af-C F U-iU4 8*3Cf#t?4 1 iftfflL- 
gfc?%?g^XJl/5 3©^tf^<f->tCj:-5r« 
SiJ©ffffl^>f FU-*«WT4J:i,>. C*i63t»»3' 
1 „ T-A3 2. 1J4 KU-;U3 8ifc«3t^4 1 . 
7-A42, #-TFl — JW4 8*SC>»^»5 1 . T 
-A52. HA KU-JU4 8IX. ^Hjri^^^X;^ 
^B^iaKffi^L. «*/XJl/3 3. *«*«AW3 5 
(JMTkflif^gccta^b. T^^^Xji-4 3. ^r§ 
1±*'^^A i S4 5t*^r§tt**Xi«it^g{Ct§^L. gfej* 
iS -/ X;U 5 3 . i5fc?£?gigAt 5 5 l*ift#&i»!W#&fCtB 
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[0047] ^fC. C<D£ '>tj:*mitCfrfrZ&& : gim 

m (*ffi) h-ra. cn«, »&©±h«> 

[0048] mmm&2&7—- ^m^? nsn/c 

iXtc. ^Wgg3Jc#;*Pjm 1 8*»6«S2*l»ftt2K: 

iiww^hs. corns, m&mmzj:*) 
f •s<t i 5«:LrfcSt> 0 20 

[0 04 9] ^H^g§3rt©#Xg&#if&TL:fc&6. 
1 9 . 0fcJ;C>1#§u£Sl)|g£|g2 2 (C 

[0050] &m^zftftffim.t}x?%mi&ttsi-,tcti; 
uc&^x. mmmm ztmmc, 

yX;U3 3?:a«2 0±^ti(24 1 'WCieS!L/. SWi^* 
Eflfln l/?fctt**»+l«BW»l/ r S« 2 

«Sf*ff5BB*. S«©flig£f£*l3-ti-TLi5c 30 

Br ^X;u£i§3li,-c c©tft£. BiJ©*6*ffii£ 

□*» 6«E©«WSauci<*lW r*fi*?Srfit*&-r e<k5(CL/t 

Xno, WIIIJ&Cl2aLfc|5g*y;OU3 3^6*>*ifi* 
^IfifflKflSiL, M^X;U3 3. 4 3 £S«<tM>2» 

jgi 4^««^r£l4*'x{c c fcor^-rn{3: > 

1 3W|SJ^R^CJ£A0. ^RSt4^>X^S®^^ 40 

[0051] cct, M*(cEPAD$n«&«iKojaiSft 

il/t«. #«:|E5E<* ft* *>©-*?«&<. 0. 02-3 

[ 0 0 5 2 ] *fc. ^**tt**fc»;RSfi:#Xl;Mn 
SOfcfcCDi-rSCit-Ct^,, C©<fc^K:f5C<!:K 

[0 0 5 3 ] tttoMfe7tsfc&&. ^*^X;l-3 3, * 
ffitt^/x^X;u 4 3*^0*6*. ;R§tfetfx©{!y&£ff» so 
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ttflUCFffTtiKRl*. 

[00541XK. C©<fc 9 fe*^tC3&»*»4iJfe^Sia 
*lfctp§-fS. £T. t£8fe#««l lfc&frilgl Ort© 

[0 055] «Ht»3rt*J»r3#*Sffla4*Cofc& 

•a-sciecior. &gfcf*s«i i suites -s^,iraB# 

iTiCAS. *6*yX;U3 3£S«1 1©±#« 

Otlfil l©*H£+#ii<*. ir^f^BB. ££ 

©aasfciaas-tfr l $ ^ c &#ttc?tit<. sts©^i> 

i>. ^t,>r^R§14^x^X;U4 3 4Ifii i©±*atf 

no, ^ffliI(cEaL/c^K>'X;b3 3 A^^^^K^ 
P3^X;U3 3. 4 3 6 

1 4 £«*PR£14#x(c «fc oTgffifrTfttf . 1 
3tt|5j4>Flt*;t<:a£A-U ^rS14**xyX;u^S«?1#tc 

coo56] ccx\ m&m. PHTkicmmztizm^Wi 
©S«iUS, #K:fR^$ns4>©-c«^< . 0. 

o 2 ~ 3 o mh z mm<ors-c. mffifrmfoowmmfr 

^fco^rfe^f{cK5£$n€>fe©rii^< . ^. r;i- 

«Jrt»U. #-©i5fej#?«r-j5fe^T61S^CC|!S6-r. 
«:^?K*^H-r-5?S^©i5fe#?:tf ftot fcat^C i 

[0 05 7] £/c, ^JEfi(c*$l»-r«. ^Fritt^xy 
X;U*>6«lt3n-5^X©ii£ji?:jI< tfimz L 

<DVz.-~"Z7 vmvffifrL. ^$-S-5>»^. >*2- 
X;WDS*iKo-C^a%j$<-r5i. ^X;UT-©ffi!n*i 
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m-t 6&tt i> K < JhF $ b l> C £ <h fx. S. 
[0 0 5 8 ] &*I#&7Lfc:ft6. 3. ^ 

r^#x^X;U4 3*>6<z>*&*c. :^§tt#x 

[0059]^. ±iaHJfiff^{CfES3n-5 

[0060] jjeiaw&»rtt. 

[0 06 1 ] 

ititf. a«©«iB«ffl»»ll*tt*ilt*tt*>ccBBto6 

5ci*sfts. s/c. i p AmaynmmmzmmisU 

#>A-pg»£©fcyi£RtflK:fT 5 c itf-es . £iS14© * 
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* ft± i 3 X h ?V > £0* C t ifiVt -2>„ 
[affi©IS^«CSttl»] 

[0 l ] *^cc^A^|£ig^g$fcligfe^^S(D-^ 
fi£ffl0-C«&S. 

[02] *mio&m&&<D{mtm*9n?imi®v$> 

^&vum-rz>m£. (b)T^*'x/x;i,iM*/ 
io [03] x&wvm&mmwmw&zmTmMM-c $> 

mif&WiTzm-s. (b) ^rStt**x^xju<ti«*^x 

[^#©l5ii!8] 

i 2 

7 ~®$£3mm4. 8 

ffiff^g. 1 1 -M?5fe#SS. 13' 
20 4-K**Sl. 

20 •••sgfitt. 2 i-^ian, 

HSE&E. 3 1. 41. 5 1 -lams 



3 -mm® 

i o-aans 
•«**««. 1 

1 9-/W7\ 

2 2 -ftStift* 
3 2. 4 2. 



5 2-7-A, 3 3 ^Xrt>, 3 4. 5 4-I&S 

3 5 -¥&ykmxW. 3 6. 4 6. 5 6 -ui 
WP. 3 7. 5 7-JSBJh\ 3 8. 4 8-^Kl/- 
;k 4 3-;R§14#X-'X;u, 4 5 -HFrStttfxiiA 
*. 5 3 y X;U. 5 5 -tt»«SiA*. 



[0 1 ] 
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[02] [03] 




7P> h^-S?©i&# 
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// F 2 6 B 21/00 F 2 6 B 21/00 B 

F 3B201 AA03 AB34 AB42 BB22 BB44 

BB93 CB21 CC12 
3L113 AB02 AB08 AC48 AC76 BA34 
DA04 



